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Abstract 
58 carabid species were collected in four years on a sandy grassland (Kiskunság National Park) iso-
lated from grazing. The four dominant species (Zabrus spinipes (F.), Harpalus servus- (DUFT.), Harpalus 
picipennis (DUFT.) and Calathus erratus SAHLB.) made up 86.3% of the total number of specimens. 
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Introduction 
Carabidae are an important group of generálist soil predators. Numerous labo-
ratory and field studies have been performed concerning their environmental 
demands and nutrition (THIELE, 1977). Several papers have been published on 
carabid assemblages, too, mainly in forests or agroecosystems or under an oceanic 
climate in higher geographical latitudes (e.g. FERGUSON and MCPHERSON, 1985; 
L O R E A U , 1983 ; 1 9 8 4 ; S T R Ü V E - K U S E N B E R G , 1 9 8 0 ; K L E I N E R T , 1 9 8 3 ; N I E M E L A e t 
al., 1986; BAARS, 1979). Only a small part of the extensive literature reports on 
studies of ground beetles living on sandy grasslands under a continental climate 
(THIELE, 1977). The present paper describes qualitative and quantitative data on the 
carabid fauna of a typical sandy grassland in Hungary. 
Study area and sampling methods 
Our study area is situated in the eastern part of the Bócsa— Bugac region of the Kiskunság 
National Park, Hungary. It consists of sand-dunes with a height of 1—3 metres. Because of the long-term 
intensive grazing, the main plant association on the grazing land is Potentillo-Festucetum pseudovinae 
(names after Soó (1964)), with scattered patches of ruderal associations (e.g. Brometum tectorum). 
In 1976, a 2.4 ha plot of pasture was fenced in to eliminate the destructive effects of grazing. In this 
area, Festucetum vaginatae plant association has developed on the top of the dunes, and Molinio-
Salicetum rosmarinifoliae in the hollows, this reflects the secondary succession. 
Several appropriate methods are known for sampling carabid assemblages (SOUTHWOOD, 1966: 
HORVATOVICH, 1981). We collected beetles not only with pitfall traps, but also by hand-picking. Pitfall 
trapping may underestimate carabid population densities compared with extraction methods (THIELE, 
1977). The size-dependennt mobilities of the species and the differences in relative plant cover around the 
traps may distort frequency relations among species (REFSETH, 1980). In spite of these facts, a reliable 
relative size of a carabid population can be pbtained trought continuous pitfall catches (BAARS, 1979). 
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On (he presumably different sites. 14 groups of 5 pitfall traps containing ethylene-glycol as 
preservative were placed on the enclosed area. They were emptied fortnightly or monlhly from April to 
November The present analysis is based on 2686 specimens collected predominantly with the traps, but 
partly by hand, during four years (1979—1982). 
Result and discussion 
58 species were found on the study area during the four years. This is 19.7% of 
the total number of all thecarabid species found so far in the whole (and highly hete-
r o m o r p h ) K i skunság Na t iona l Park (ÁDÁM and MERKL, 1986). 77 .2% of the 
present species were collected in the pitfall traps (Table 1). Harpalus subcilindricus 
DEJ. have not been collected from the areas of the National Park before. 
The qualitative composition of the assemblage is similar to those described 
f r o m o t h e r s a n d y a reas (HEERD a n d MÖRZER-BRUYNS, 1960; THIELE, 1977). W e 
found numerous psammophilic species (e.g. Calathus erratus, Calathus 
melanocephalus and Harpalus servus). that are often found in agricultural areas. 
Their occurrence is independent of the composition of the plant communities 
( S C H J O T Z - C H R I S T E N S E N , 1957 ; M O S S A K O W S K I . 1 9 7 0 ; P R E I S Z N E R , 1 9 8 7 ) . T h e 
majority of the Harpalus species, which make up the 35% of the total number of 
species caught, are also psammophilic (THIELE, 1977). The high species richness of 
the Harpalini may be explained as "taxonomically closely related (carabid) species 
are also ecologically closely related, and will thus more often than not be found 
coexisting in the same habitats" (DEN BOER. 1980). 
High heat conductivity and poor water retention ability of sandy soils are 
features preferred thermophilic (e.g. Harpalus smaragdinus) and xerophilic (e.g. 
Amarafulva) species (THIELE, 1977). Results of detailed studies on carabid beetles 
also emphasise the important effect of abiotic factors on the frequency and distri-
b u t i o n o f t h e species (THIELE, 1977; DEN BOER. 1980). 
In spite of the great number of species, the cumulative relative frequency of the 
four dominant species (Harpalus servus. Harpalus picipennis, Calathus erratus and 
Zabrus spinipes) is 86.3%. Among them. Zabrus spinipes has extremely high relative 
frequency (34.1%). This species was described as a characteristic of a 
Southern—Russian sandy grassland (GHILAROV, 1961). 
86% of the species were rare (RF%<1). Some of them may have immigrated 
from the forest (e.g. Carabus violaceus), the sodic soil areas (e.g. Lophyridia lunulata) 
or from bare, plantless areas (e.g. Cicindela hybrida). 
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Table I. Total number of individuals (N) a n d relative frequency ( R F % ) of carabid beetles caught 
by pitfall t rapping over four years (x denotes beetles caught by hand only). 
Species N R F % 
Cicindela hybrida LINNAEUS, 1758 
Cicindela campeslris LINNAEUS, 1758 
Cylindera germánico LINNAEUS, 1758 
Cylindera arenaria FUESSLIN, 1775 
Lophyridia lunulaia nemoralis OLIVIER, 1790 
Calosoma auropunclalum (HERBST, 1784) 
Carabus violaceus LINNAEUS. 1758 
Carabus granulalus LINNAEUS, 1758 
Carabus cancellalus ILLIGER, 1798 
Scariles terrícola BONELLL, 1813 
Dyschirius aeneus (DFJEAN, 1825) 
Broscus cephalotes (LINNAEUS, 1758) 
Trechus quadrislriatus (SCHRANK, 1781) 
Bembidion properans STEPHENS, 1829 
Anisodactylus signatus (PANZER, 1797) 
Harpalus azureus (FABRICIUS, 1775) 
Harpalus rufipes (DEGEER, 1774) 
Harpalus griseus (PANZER, 1797) 
Harpalus flavescens (PILLER & MITTF.LPACHER. 1783) 
Harpalus froelichi STURM, 1818 
Harpalus hirlipes (PANZER, 1797) 
Harpalus affinis (SCHRANK, 1781) 
Harpalus melancholicus DEJEAN, 1829 
Harpalus rubripes (DUFTSCHMID, 1812) 
Harpalus smaragdinus (DUFTSCHMID, 1812) 
Harpalus disiinguendus (DUFTSCHMID, 1812) 
Harpalus pygmaeus DEJEAN, 1829 
Harpalus autumnalis (DUFTSCHMID. 1812) 
Harpalus serripes (QUENSEL. 1806) 
Harpalus servus (DUFTSCHMID, 1812) 
Harpalus albanicus REITTER, 1900 
Harpalus anxius (DUFTSCHMID, 1812) 
Harpalus subcylindricus DFJEAN, 1829 
Harpalus picipennis (DUFTSCHMID, 1812) 
Harpalus tardus (PANZER, 1797) 
Bradycellus harpalinus (SERVILLE, 1821) 
Acupalpus luteatus (DUFTSCHMID, 1812) 
Pterostichus vulgaris (LINNAEUS, 1758) 
Calathus fuscipes (GOEZE, 1777) 
Calalhus erratus (C. R. SAHLBERG, 1827) 
Calathus ambiguus (PAYKULL, 1790) 
Calathus melanocephalus (LINNAEUS, 1758) 
Dolichus halensis (SCHALLF.R, 1783) 
Zabrus spinipes (FABRICIUS, 1798) 
Zabrus tenebrioides (GOEZE, 1777) 
Amara equestris (DUFTSCHMID, 1812) 
Amara aulica (PANZER, 1794) 
0 . 0 4 
0 . 0 4 




0 . 0 4 
6 0 . 2 2 
7 0 . 2 6 
2 0 . 0 8 
1 0 . 0 4 
1 0 . 0 4 
1 0 . 0 4 
1 0 . 0 4 
1 0 . 0 4 
2 1 0 . 7 8 
1 0 . 0 4 
X 
2 7 1 . 0 1 
X 
5 4 4 2 0 . 2 5 
3 0 . 1 1 
3 0 . 1 1 
1 0 . 0 4 
4 4 7 1 6 . 6 7 
2 0 . 0 8 
X 
2 0 . 0 8 
X 
3 6 1 . 3 4 
4 0 9 1 5 . 2 3 
8 3 3 . 1 0 
2 3 0 . 8 6 
X 
9 1 7 3 4 . 1 4 
5 0 . 1 9 
6 0 . 2 2 
2 0 . 0 8 
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Атаги fulva (D. F. MÜLLER, 1776) 12 0 . 4 5 
Amara antliobia VILLA, 1833 I 0 . 0 4 
Amara ovala (FABRICIUS, 1792) 1 0 . 0 4 
Amara lucida (DUFTSCHMID, 1812) 1 0 . 0 4 
Amara aenea (DE GEER. 1774) 2 0 0 . 7 4 
Amara bifrons (GYLLLNHAL. 1810) 6 0 . 2 2 
Amara municipalis (DUFTSCHMID, 1812) 1 0 . 0 4 
Panagaeus bipuslulatus (FABRICIUS, 1775) 2 0 . 0 8 
Masoreus wetterhalli (GYLLENHAL, 1813) 7 5 2 . 7 9 
Synlomus pallipes DEJEAN, 1825 1 0 . 0 4 
Microlestes maurus (STURM, 1827) 3 0 . 1 1 
Total 2 6 8 6 1 0 0 
References 
ÁDÁM. L. and MERKL. O. (1986): Adephaga of the Kiskunság Nat ional Park I: Carabidae (Coleóptera). 
In: The fauna of the Kiskunság National Park (Ed.: S. MAHUNKA). — Akadémiai Kiadó. 
BAARS. M. A. (1979): Catches in pitfall traps in relation to mean densities of Carabid beetles. — 
Oecologia 41. 25—46. 
DEN BOER. P. J. (1980): Exclusion or coexistence and the taxonomic or ecological relationship between 
species.Netherlands Journa l of Zoology 30. 278—306. 
FERGUSON, H. J. and MCPHERSON. R. M. (1985): Abundance and diversity of adult Carabidae in four 
soybean cropping system in Virginia. — J. Entomol. Sei. 20. 163—171. 
FREUDE, H.. HARDE, K. W. and LOHSE, G . A. (eds.) (1976): Die Käfer Mitteleuropas. Familienreihc 
Adephaga. I. Familie: Carabidae. — Goecke et Evers, Krefeld. 
GHILAROV, M. S. (1961): Die Veränderung der Steppenbodenfauna unter dem Einfluss der künstlichen 
Bewaldung. — Beitr. Entom. I I . 256—269. 
HEERDT, P. F . VAN a n d MÖRZER—BRUYNS. M . F . (1960) : A b i o c o e n o l o g i c a l i n v e s t i g a t i o n in t h e y e l l o w 
dune region of Terschelling. — Tijdschr. Entomol. 103. 225—275. 
HORVATOVICH. S. (1981): A Barcsi borókás tájvédelmi körzet cicindelái. carabidái és dytiscidái 
(Coleóptera) (The cicindelid, carabid and dytiscid fauna of the Juniper Woodland of Bares, 
Hungary — In Hungar ian. ) — Dunántúli Dolgozatok term. Tud . sor. 2. 65—79. 
KLEINERT. J . (1983): Ground beetles (Coleóptera: Carabidae) in selected habitats of lowland in 
southeastern Slovakia. — Biología 38. 981—989. 
LOREAU. M. (1983): Le regime alimentaire de huit carabides (Coleóptera) communs in milieu forestier 
—Acta OEcol. 4. 331—343. 
LOREAU. M. (1984): Populat ion density and biomass of Carabidae (Coleoptera) in a forest communi ty . 
— Pedobiologia 27, 269—278. 
MOSSAKOWSKI. D. (1970): ökologische Untersuchungen an epigaischen atlantischer M o o r — und 
Heidestandorts. — Z. Wiss. Zool. 181. 233—316. 
NIEMELA. J . . HAILA, Y . a n d RANTA. E. (1986) : Spa t ia l h e t e r o g e n e i t y o f c a r a b i d bee t le d i s p e r s i o n in 
uniform forests on the Aland Island. SW linland. — Ann. Zool. Fennici. 23. 289—296. 
PREISZNER, J . (1987): Effect of habitat heterogeneity on Carabid populat ions on a sandy grassland. — 
Acta Phytopalologica 22. 433—438. 
REFSETH, D. (1980): Ecological analyses of Carabid communit ies — potential use in biological 
classification for nature conservation. — Biol. Conserv. 17. 131—141. 
SCHJOTZ—CHRISTENSEN. B. (1984): The beetle fauna of Corynephoretum in the ground of the Mols 
Laboratory. — Nat . Jutl . 6—7, 1—20. 
Soó, R. (1964): A magyar flóra és vegetáció rendszertani-növényföldrajzi kézikönyve I—VI. (Synopsis 
systematico-geobotanica florae vegetationisque I—VI. In Hungar ian. ) Budapest, Hungar ia . 
C A R A B I D F A U N A O F A S A N D Y G R A S S L A N D 111 
SOUTHWOOD, T . R. E. (1966): Ecological methods with particular reference to the study of insect 
populat ion. — Methuen et Co.. London. 
STROVE-KUSENBERG, R. (1980): Untersuchungen über die Laufkäfer (Coleoplera: Carabidae) 
verschieden alter Brachlandflachen. — Drosera. 80, 25—40. 
SzÉKESSY. V (1958): Homokfu t r inkák — Cicindellidae. — Fauna Hung. 34. 
THIELE, H. U . (1977): Carabid beetles in their environment. — Springer Verlag. Berlin. 
